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Approximate 3D model of amide 1b. Assignments of the selected H and C signals are based on NMR spectral data and the 
predicted values. The relative sterechemistry (trans) is strongly coroborated by spectral data of amide 1a (cis), amide 1b 
(trans), urea 2a (cis) and urea 2b (trans).
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Approximate 3D model of amide 1c. Assignments of the selected H and C signals are based on NMR spectral data and the 
predicted values. The relative sterechemistry (cis) is strongly coroborated by spectral data of amide 1c (cis), amide 1d 
(trans), urea 2c (cis) and urea 2d (trans).
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S 31/0 13613C NMR (126 MHz, DMSO d6)
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CONH2
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S 32/0 136DEPT (126 MHz, DMSO d6)
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S 33/0 136HSQC (DMSO d6)
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S 34/0 136HSQC (expanded, 3.6-0.9 d, DMSO d6)
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S 35/0 136NOESY (DMSO d6)
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S 36/0 136NOESY (expanded, 3.6-0.8 d,  DMSO d6)
1d
NH
CONH2
Ph
Approximate 3D model of amide 1d. Assignments of the selected H and C signals are based on NMR spectral data and the 
predicted values. The relative sterechemistry (trans) is  coroborated by spectral data of amide 1c (cis), amide 1d (trans), 
urea 2c (cis) and urea 2d (trans).
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S 38/0 136
1
H NMR (200 MHz, CDCl )
3
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S 39/0 136
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C NMR (50 MHz, CDCl )
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S 40/0 136 APT (50 MHz, CDCl )
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S 41/0 136
1
H NMR (200 MHz, CDCl )
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S 42/0 136
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C NMR (50 MHz, CDCl )
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H NMR (500 MHz, DMSO d6)
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S 44/0 136
13
C NMR (50 MHz, DMSO d6)
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S 45/0 136 APT (50 MHz, DMSO d6)
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S 46/0 136
1
H NMR (500 MHz, DMSO d6)
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C NMR (126 MHz, DMSO d6)
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S 48/0 136DEPT (126 MHz, DMSO d6)
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S 49/0 136
1
H NMR (200 MHz, CDCl )
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S 50/0 136
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C NMR (50 MHz, CDCl )
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S 51/0 136 APT (50 MHz, CDCl )
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S 52/13601H NMR (500 MHz, CDCl )
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S 53/1360
1
H NMR (expanded, 4.3-1.8 , 500 MHz, CDCl )
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S 54/1360
13
C NMR (126 MHz, CDCl )
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S 55/1360DEPT (126 MHz, )CDCl3
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S 57/1360HSQC (expanded, 4.3-1.9 d, CDCl )
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S 59/1360NOESY (expanded, 4.3-1.9 d, CDCl )
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Approximate 3D model of urea 2a. Assignments of the selected H and C signals are based on NMR spectral data and the 
predicted values. The relative sterechemistry (cis) is  coroborated by spectral data of amide 1a, amide 1b (trans), urea 2a (cis) 
and urea 2b (trans).
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S 61/1360
1
H NMR (500 MHz, CDCl )
3
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S 62/1360
1
H NMR (expanded, 3.7-1.7 , 500 MHz, CDCl )
3
d
2b
N
N
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OPh
Ph
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S 63/136013
C NMR (126 MHz, CDCl )
3
2b
N
N
NH
OPh
Ph
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S 64/1360DEPT (126 MHz, )CDCl
3
2b
N
N
NH
OPh
Ph
0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
{2.08,27.89} {1.73,28.21}
{2.78,33.49}
{2.72,59.57}
{3.08,51.68} {2.32,51.68}
{3.48,56.62}
{3.29,55.50}
{3.42,63.54}
{2.28,55.50}
{7.25,123.20}
{7.37,128.83}
{7.28,128.56}
{7.19,128.33}
S 65/1360HSQC (CDCl )
3
2b
N
N
NH
OPh
Ph
1.71.92.12.32.52.72.93.13.33.53.73.9
25
30
35
40
45
50
55
60
65
{2.08,27.89} {1.73,28.21}
{2.78,33.49}
{2.72,59.57}
{3.08,51.68} {2.32,51.68}
{3.48,56.62}
{3.29,55.50}
{3.42,63.54}
{2.28,55.50}
S 66/1360HSQC (expanded, 4.0-1.6 d, CDCl )
3
2b
N
N
NH
OPh
Ph
1.52.02.53.03.54.04.55.05.56.06.57.07.58.0
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1.5
2.0
2.5
3.0
3.5
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4.5
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5.5
6.0
6.5
7.0
7.5
8.0
{3.48,3.47}
{3.43,3.43}
{2.77,2.77} {2.72,2.73}
{2.32,2.32}
{2.08,2.08}
{2.08,1.72}
{2.27,3.29}
{2.32,3.08}
{3.43,2.29}
{3.43,2.08}
{3.48,1.72}
{3.48,3.30}
{3.29,2.76} {3.08,2.73}
{7.25,2.08}
{7.19,2.76}
{7.25,3.43} {5.74,3.47}
{3.48,5.74}
{3.43,7.25} {2.77,7.19} {2.73,7.19} {2.08,7.25}{7.37,7.22}
{7.18,7.37}
{7.24,7.36}
{7.29,7.17}
{1.73,3.47}
S 67/1360NOESY (CDCl )
3
2b
N
N
NH
OPh
Ph
1.61.82.02.22.42.62.83.03.23.43.63.8
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2.2
2.4
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2.8
3.0
3.2
3.4
3.6
3.8
{3.48,3.47}
{3.43,3.43}
{3.29,3.29}
{3.08,3.08}
{2.77,2.77}
{2.72,2.73}
{2.32,2.32}
{2.28,2.28}
{2.08,2.08}
{2.08,1.72}
{2.27,3.29}
{2.32,3.08}
{3.08,2.32}
{3.29,2.28}
{3.43,2.29}
{3.43,2.08}
{3.48,1.72}
{3.29,3.46}
{3.29,2.76}
{3.08,2.73}
{2.72,2.30}{2.76,2.30}
{2.77,3.29} {2.73,3.29}
{2.73,3.08} {2.77,3.08}
{1.72,2.08}
{1.73,3.47}
S 68/1360NOESY (expanded, 3.9-1.5 d, CDCl )
3
N
N
NH
OPh
Ph
2b
5.74
3.42
3.48
Approximate 3D model of urea 2b. Assignments of the selected H and C signals are based on NMR spectral data and the 
predicted values. The relative sterechemistry (trans) is  coroborated by spectral data of amide 1a (cis), amide 1b (trans), urea 
2a (cis) and urea 2b (trans).
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N
6
5
N
O
N
3
2
4
absent
     NOESY 
       correlation
56.6
63.6
162.6
S 69/1360
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S 70/13601H NMR (500 MHz, CDCl )
3
N N
H
O
Ph
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S 71/13601
H NMR (expanded, 4.2-1.2 , 500 MHz, CDCl )
3
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S 72/136013C NMR (126 MHz, CDCl )
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H
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S 73/1360DEPT (126 MHz, )CDCl
3
N N
H
O
Ph
2c
1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
20
30
40
50
60
70
80
90
100
110
120
130
{1.60,20.12}
{1.79,25.50}
{1.69,25.50}
{1.74,28.32}
{3.79,49.79}
{4.15,56.11}
{7.42,121.98} {7.35,121.98}
{7.10,123.95}
{7.42,128.80}
{7.34,128.80}
S 74/1360HSQC (CDCl )
3
N N
H
O
Ph
2c
1.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.04.24.44.64.8
20
25
30
35
40
45
50
55
60
{1.60,20.12} {1.39,20.12}
{1.51,20.53}
{1.79,25.50} {1.69,25.50}
{1.74,28.32}
{3.79,49.79}
{4.15,56.11}
S 75/1360
HSQC (expanded, 4.9-1.0 , CDCl )
3
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N N
H
O
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
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1.5
2.0
2.5
3.0
3.5
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4.5
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6.5
7.0
7.5
8.0
{4.15,3.79}
{3.79,4.15}
{3.79,1.74}
{4.15,7.42}
{1.74,3.79}
{7.42,4.15}
{5.35,1.74}
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{3.79,5.35} {1.74,5.35}
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{7.42,7.10}
{7.10,7.42}
{1.81,1.67}
{1.67,1.81}
{1.52,1.26}
{1.61,1.38}
{1.79,7.42} {1.69,7.42}
{7.42,1.79}
{7.42,1.68}
S 76/1360NOESY (CDCl )
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H
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1.01.52.02.53.03.54.0
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{1.26,1.51}
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{1.39,1.74}
{1.27,1.39}
{1.40,1.26}
{1.27,1.75}
{1.80,1.27}
{1.69,4.15}
S 77/1360NOESY (expanded, 4.3-1.0 d, CDCl )
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S 78/13601H NMR (500 MHz, CDCl )
3
Note: the 
sample 
contains ~5% 
of impurities;
the numerical 
values of the 
corresponding 
signals are not 
shown.
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S 79/1360
13
C NMR (126 MHz, CDCl )
3
Note: the 
sample 
contains ~5% 
of impurities;
the numerical 
values of the 
corresponding 
signals are not 
shown.
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S 80/1360DEPT (126 MHz, )CDCl
3
Note: the 
sample contains 
~5% of 
impurities;
the numerical 
values of the 
corresponding 
signals are not 
shown.
N N
H
O
Ph
2d
1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
20
30
40
50
60
70
80
90
100
110
120
130
140
{1.84,23.95}
{2.13,28.27}
{2.05,29.53}
{3.24,58.90}
{3.44,64.31}
{7.24,123.50}
{7.16,124.88}
{7.36,128.69}
{7.24,128.69}
S 81/1360HSQC (CDCl )
3
Note: the 
sample contains 
~5% of 
impurities;
the numerical 
values of the 
corresponding 
signals are not 
shown.
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1.41.61.82.02.22.42.62.83.03.23.43.6
20
25
30
35
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45
50
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60
65
{1.84,23.95} {1.39,24.10}
{2.13,28.27}
{2.05,29.53}
{1.38,28.27}
{1.50,29.53}
{3.24,58.90}
{3.44,64.31}
S 82/1360
HSQC (expanded, 3.6-1.3 d, CDCl )
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{3.44,3.24}
{7.24,2.12}
{7.24,3.44}
{3.24,5.59}
{3.44,7.24} {2.13,7.25}
{3.24,1.39} {2.13,1.38} {1.84,1.39}
{1.40,3.24}
{1.40,3.44} {1.50,3.44}{2.13,3.44}
{3.44,2.12}
{3.24,2.04}
{3.44,1.39}
{1.52,2.05}
{1.39,2.12}
{5.59,3.24}
{5.59,2.04}
{7.36,7.15}
{7.16,7.36}
S 83/1360
NOESY (CDCl )
3
Note: the 
sample contains 
~5% of 
impurities;
the numerical 
values of the 
corresponding 
signals are not 
shown.
N N
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2d
1.21.41.61.82.02.22.42.62.83.03.23.43.63.8
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{1.40,3.44}
{1.50,3.44}
{2.04,3.24}
{2.13,3.44}
{3.44,2.12}
{3.24,2.04}
{3.44,1.50}
{3.44,1.39}
{2.06,1.50}
{1.52,2.05}
{1.39,1.84}
{1.39,2.12}
S 84/1360NOESY (expanded, 3.8-1.1 d, CDCl )
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5.59
162.41
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5
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N
weak
  NOESY 
    correlation
Approximate 3D models of ureas 2c nad 2d. Assignments of the selected H and C signals are based on NMR spectral data and 
the predicted values. The relative sterechemistry (2c and 2d trans)  is  coroborated by spectral data of amide 1c( ), amide 
1d (trans), urea 2c (cis) and urea 2d (trans).
cis cis
56.1
49.8
4.15
3.79
5.35
160.8
N
N
2 3
4
56
O
strong
 NOESY 
correlation
 2c
 2d
It is significant that 2c was obtained stereospecifically from 1c, while 
2d originated stereospecifically from 1d. Both 1c and 2c  have strong 
NOESY correlation, while 1d and 2d both have weak NOESY correlation. 
Ureas 2c and 2d are diastereomers as well as the  amides  1c and 1d (as 
confirmed by NMR and HRMS data). Thus, the represented relative 
configurations can be ascribed with good confidence.   
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S 86/1360
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H NMR (500 MHz, CDCl )
3
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S 87/1360
13
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S 90/1360
13
C NMR (50 MHz, CDCl )
3
NHCO2Me
2f
102030405060708090100110120130140150160
1
3
.8
0
2
2
.2
0
2
8
.7
4
2
9
.5
6
4
0
.9
3
5
1
.8
8
1
5
7
.1
1
S 91/1360APT (50 MHz, )CDCl
3
NHCO2Me
2f
1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
3
.0
4
2
.1
0
0
.9
9
4
.9
2
3
.6
7
4
.3
2
4
.3
5
5
.1
9
7
.2
4
7
.2
5
7
.2
6
7
.2
8
7
.2
9
7
.3
1
7
.3
2
7
.3
3
7
.3
6
NHCO2MePh
2g
S 92/1360
1
H NMR (200 MHz, CDCl )
3
2030405060708090100110120130140150160170180190
4
4
.9
5
5
2
.0
5
1
2
7
.3
6
1
2
8
.5
5
1
3
8
.5
1
1
5
7
.0
7
S 93/1360
13
C NMR (50 MHz, CDCl )
3
NHCO2MePh
2g
102030405060708090100110120130140150160170
4
4
.9
5
5
2
.1
1
1
2
7
.3
6
1
2
8
.5
5
1
3
8
.5
0
1
5
7
.0
8
S 94/1360APT (50 MHz, )CDCl
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Note: crude sample with impurities
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S 99/1361H NMR (200 MHz, CDCl )
3
102030405060708090100110120130140150160170
3
6
.0
2
4
2
.1
0
5
1
.9
2
1
2
6
.3
8
1
2
8
.5
0
1
2
8
.6
8
1
3
8
.7
1
1
5
6
.9
5
S 100/13613C NMR (50 MHz, CDCl )
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H NMR (200 MHz, CDCl )
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C NMR (50 MHz, CDCl )
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S 104/136APT(50 MHz, CDCl )
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H NMR (200 MHz, CDCl )
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S 108/13613C NMR (50 MHz, CDCl )
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Note: the spectrum is not
fully resolved at 298K due 
to  the rotatory isomerism 
of the carbamate groups
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S 110/1361H NMR (500 MHz, CDCl )
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C NMR (126 MHz, CDCl )
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S 112/136 DEPT (126 MHz, CDCl )3
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S 114/136HSQC (expanded, 5.2-1.2 d, CDCl )
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Note: the 
sample contains 
~5% of 
impurities; the 
numerical 
values of the 
corresponding 
signals are not 
shown.
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C NMR (126 MHz, CD CN)
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S 123/136
Note: the 
sample contains 
~5% of 
impurities; the 
numerical 
values of the 
corresponding 
signals are not 
shown.
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 DEPT (126 MHz, CD CN)
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S 124/136
Note: the 
sample contains 
~5% of 
impurities; the 
numerical 
values of the 
corresponding 
signals are not 
shown.
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Note: the 
sample contains 
~5% of 
impurities; the 
numerical 
values of the 
corresponding 
signals are not 
shown.
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~5% of 
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signals are not 
shown.
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Note: the sample 
contains ~5% of 
impurities; the 
numerical values of the 
corresponding 
signals are not shown.
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Note: the sample 
contains ~5% of 
impurities; the 
numerical values of the 
corresponding 
signals are not shown.
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C NMR (50 MHz, CDCl )
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